The ability to focus our attention willfully is profoundly important to our everyday lives; we don't know much about the mechanism underlying such selective attention, and yet it occurs without any thought whatsoever. A classic example is the so-called cocktail party effect, in which a partygoer can selectively attend to a single voice among the din of many others [1] . Selective attention is a phenomenon so intuitive that one can readily imagine instances in which it must be operating either to focus on a single salient feature, as when a baseball batter tracks the image of a low fastball pitched against the visual backdrop of cheering fans and stadium lights, or to choose among identical distractors, as when a predatory fish plucks an individual from schooling prey.
As seemingly effortless and ubiquitous as selective attention may seem, understanding its neural basis is a spectacularly challenging problem. In human psychophysics experiments, researchers have generally taken a bottom-up approach to extract the specific features that enable a single object to be distinguished among distractors, such as the pitch and speaking cadence, gender, and direction from the observer in the case of the cocktail party effect [1] . Many areas of the brain that are involved in representing these features have been implicated in the process of selective attention [2] . A contrasting approach has considered the phenomenon in a top-down manner to test whether some defined experimental parameter space can potentially be recruited by an organism to shape selective attention [3] .
Numerous theories have emerged to explain how selective attention works, and each essentially adds layers of sophistication to encompass newly discovered capabilities. What is missing in the literature is a singular mechanistic manifestation of selective attention. Is the phenomenon so complex that it can only be demonstrated by a whole brain? Or by a self-contained circuit of brain cells? Or even by a single cell? A study reported in this issue of Current Biology [4] demonstrates that a neuron in the visual system of a dragonfly selectively encodes the motion of one visual target to the exclusion of another moving nearby.
The fundamental problem requiring selective attention by a dragonfly is illustrated by Figure 1 . These animals are aerial predators that pluck other flying insects out of the air one at a time. Under normal conditions in which prey are plentiful, the animal must engage the trajectory of one, and Prey path 1 Prey path 2 Average path Current Biology Figure 1 . The challenge faced by a dragonfly pursuing prey. The animal must choose which of two potential targets to chase and follow that path while completely ignoring the other, because combining or averaging all of the available visual information would surely result in a failed capture trajectory (black).
only one, prey item whilst temporarily ignoring similar visual signals generated by the others. As with the cocktail effect, a strategy of simply averaging all of the perceivable sensory input would guarantee failure (the black arrow in Figure 1 indicates that the spatial average of two distinct prey trajectories would catch neither). Rather, the challenge put to the dragonfly brain is two-fold: to actively track one target while actively ignoring the others.
In their new study, Wiederman and O'Carroll [4] used a classical experimental preparation to record the membrane activity of a single visual neuron. Members of this specialized cell class in insects are extremely selective for very small contrasting visual targets, ignoring any movement of the visual panorama, and indeed share fundamental characteristics with cortical hypercomplex cells of the mammalian visual cortex [5] , highlighting a fascinating computational convergence among high-performance visual systems separated by hundreds of millions of years of evolution. The dragonfly neuron under consideration fires most vigorously in response to target movement within a small region of the animal's panoramic field of view, thereby defining the cell's receptive field, which is experimentally mapped out by sweeping a small target around on a screen placed in front of the animal (Figure 2) .
Once the spatial receptive field was defined for one moving target, Wiederman and O'Carroll [4] tested the hypothesis that this neuron responds to several targets presented together by tracking one and ignoring the other. The findings are illustrated in Figure 2 . As one target is swept through the receptive field, the cell responds with increasing firing rate that reaches some saturated maximum, and declines thereafter as the target leaves the receptive field (Figure 2 , red trace). Sweeping the target along a separate parallel path yields a weaker response, since this second path is traversing a weaker portion of the receptive field (Figure 2 , blue trace). So far, so good, this is all to be expected. This next experiment must have provoked high-fives by the authors: the neural response to both targets presented together initially matches the response to the blue trajectory precisely, and then later switches to precisely follow the red trajectory.
This cellular behavior, in my simple illustration, is remarkable because it resembles selective attention by effectively tracking one and only one of the two simultaneous targets, while completely ignoring the other. This occurs despite the fact that the 'selected' target presented on its own elicits a weaker response than the non-selected target. Thus, it cannot be the trivial case that response strength alone, predicted by the position of the receptive field, drives the selection process. What is more, near the end of the dual-target path, the response switches to tracking only the red trajectory and ignoring the blue one. These results indicate that this cell is not simply averaging or summing the total information content, but rather performing some higher-order computation to select one and only one target.
As with all good science, this study provokes nearly as many questions as it answers. First of all, the phenomenon is evident only in the 'shape' of the response over the whole trial. This instantaneous firing rate does not indicate a unique location in space toward which the animal ought to steer. Does this mean that for the two representative target motions (Figure 2) , the animal would perceive and pursue the red path when there was no blue path, but would always prefer the blue path when there are two? If so, then how is the precise location of the target determined within the cell's large receptive field? Figuring out how a downstream pre-motor neural pathway could use the instantaneous output of this cell to center a flight trajectory toward a relevant point in space will be a challenge.
Additionally, it will be important to disclose the upstream mechanism by which selection occurs at the single cell level. Pre-synaptic lateral inhibition could potentially produce these response properties by selectively inhibiting neighboring retinotopic inputs -a signal Left panel: a dragonfly has a recording electrode in its brain and looks at a display on which small targets move. There is a spatially restricted region over which the neuron is sensitive to target motion (the receptive field, purple), and responds with increased firing rate. Right panel: neural responses to each target path are color coded (blue and red waveforms), and re-plotted (gray waveforms) in subsequent panels to highlight differences. The neural response to both targets presented simultaneously is plotted in black, followed by predictions (*) computed based on a response average or summation of the two individual responses with a ceiling of maximum response (saturation). generated by a target on one part of the eye could mask any response generated by a 'competitor' on another part of the eye. In this case, one might predict that the distribution of inhibition would be spatially tuned, and roughly map the inverse of this cell's receptive field. Finally, it is worth noting that this cell's architecture is such that it sends information back out toward the sensory periphery in a top-down manner. As such, the responses of this cell may well be used as feedback to shape incoming sensory information, effectively filtering its own selectivity.
The outcome of such lines of investigation will not only tell us more about how dragonflies live their fascinating lives, but will also advance our general conceptual understanding for how selective attention is achieved in any system. Selective attention is a complex cognitive phenomenon, and this paper shows us that the hallmark characteristics observed at the organismal level are also demonstrated at the single cell level within an experimentally tractable insect model system. That's super cool.
